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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the mixture of a 
carrier producing impurity in a spacer layer on an area 
containing the impurity at a high concentration caused by 
the residual partial pressure of a dopant gas. 
SOLUTION: In an HCMOS, an n-type SiGe heavily-doped 
layer 4, an SiGe spacer layer 5, and an Si n-channel layer 6 

are provided in this order on an SiGe buffer layer 3. The ^ ^ ^ 77 ^ 

percentages composition of Ge in the buffer layer 3 and ^ ^ J ^'-ffb 
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spacer layer 4 are 10% and that of Ge in the heavily-doped 
layer 4 is 20%. Since the impurity concentration in an SiGe 
layer can be reduced to about 1/5, when the percentage 
composition of Ge in the layer is reduced to 10% from 20%, 
the concentration of a carrier producing impurity in the 
spacer layer 5 can be reduced. 
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[00 50] 4fc, X^— ^-®<J0ii^2:»< LTfcffi 

[oo5i] mz. *mtmmz#i> hcmos <nwt 
iMtz^xmrntt. 

[00 5 2] tr. J*y&A(,z±K>. n^HfUtpV 

x;u ( ^-riifcH**^) mmztitz S i msi 1 IZR 

[00 53] -£LT. lRo-Hn 7 ;^US^ 
SSrtCiALta, K^SW^KSS^ 1 0" 9 Torr 
SK*T±(ffcf*. ^^^F^CO^a B B iS*^ ( 5 
5 0'C^Jg) 4t«BS«. ZZLZ\ 

ftfltf*JK>y5 > s v v y >m<nmm%TX* 9 0 0- 

1 1 oox^izm^^mmt. i«wft£t* 

[00 54] S 0 a B «*^a^y~X^\xS:^A^^>^ 

S i <7)V—xtfXb LXtei/yV ( S i H 4 ) ^ 
i/?y (Si 2 H 6 ) 5r^*^t^'Jny^Srfflv\ 

Ge^V-X^h LXliy^y (Ge H 4 ) Srffl^ 

<ZrC t> J: U *ST*»% fc:*B? Lfc fc <?!>"C fe J: v \ 
s i i g e $-te$i^i,^y-x^ 

#JEttftmTorreKr J: S i G e 4*cOG e 

Mffti. s i y-xfcGey-^^EJt*SMfc*** 

*5V^TH*^ffifcS:3&ftSii:Tt>J:v^L. WifcTS i 
y-xco#E£-^cLT&#. GeV-;w3ME*fW- 

[0 0 5 5] St 8 . iSlO±^SiGeg»A 7 7r 

htzthTh*). GeMj£*&mmz (Witr 5%*ro) 

ia^L^F tB a BiiS:Rg:S^^^o SiGeifPA' 7 7rl 
2<7)h-^/^K/S(±ljumSJKrj>*o ^^OSiGe 
«»A 77rl2 ttlS^MBt^Jlt^TV^ . 
[0 0 5 6] SiGe«ftA' 7 7ri2^±l:G 
e fflffi?* 5 1 0 %T*Sf -ffl^ S i GeA' 7 7rS 
Se-^^itS. CICOS i GeA' 7 7rJi3<?)J»*«3 
0 — 5 OnmSKtilr^ 

[00 57]^tC. SiGeA' 7 7rl3^it:, Ge 
MfiK^ A* 2 0 %cr> n h* - 7M 4 £ J&R S it h ♦ 



AlT & - 1 ted; 0 'ttfotih . K h #x(i« H - 
r€r^3^(iPH 3 tm^hti. As F-TSrtrS:? 
KAsH 3 »WBl*fe;h.4. *Xifc»JBan£!AfltJK 

# K-AV 1 0 0-5 0 0 p pmgg 

[0058] mz, nM»«SH-rii4c0ffiSa. X 
^-*5<0K*Blttfi4 , C(CPH3 OtftteSrtfjtU 
G e 1 0 1 - 2 n mgJgOX^-t 

-Jl£j&gS*&. if"— «<50ffljse« S i 0 .7 Ge 

0.3 "C*>9. ^<50Ge««*(inMl«5RJKK-rJI4<7) 
G e fflffi^J: 0 t/hS < &->T I ^ . 

[0059] Z<7)£o(,Z. nIIi8gh'-7l4^Ge 
fflfig;*S:2 0%i: Lt. f ^ICf^l^^l.^^-^- 
S5<7)Gefflflt^l 0%J: l 9fcK< LTt^<?>r. nl 

com £ $ l x i> m m<nT-mamm * %hzt # 

H2t^-tJ:3(3. ±J6^)ft«*ft"C«. S B B B 4W 
1 X 1 0 18 cm- 3 h LfcV^k*. GefiS 
^'2 0%c7)S i GeaUWWteKUU B 2 H 6 colS^ 
fi^O. 5SflrC«fc<. Ge«$^10%<7)SiGe 
?M B H B ^B 2 H 6 S:H-7^-&IKc0K^ffl0. 9 5(Cj:t^ 
tl/2g®:mi:mi», ^co- htcj: 0. K 

[0060]&C, X^— t-15(^)iHS i ^^>=3:€) 

6 io i; t> co±0 pf + 7 +c7)^Fa^rJlJ^ Sr T S 

-if-Jl 5 ^ttJftaiJ*S:fi< -T ^> i fc 3&*T# ^cOT\ 
X^-^f— 15cOJl^^^^>^rV^-f^^ s nft^ 

7 fttcMH 5 n mgjg^ T»< ^> Z t ^*C# ^> . 
[006 1 pf^^H7COll:Si^+77 

^,fig(:^«Si4ft7ri8tt ^cotcos 
iGeHWpft 7 <h ^nM^ffMtl> 
^cotc7)T'$>^>^\ [5)B#tiy- h«»Rl: S i |g 
^SJ^ft»wJ:i3»Kr4fc^fctfflt^n6. -co 

[0062] J^LbcOXt^^^^^ffiSrn-feXjaRtc 
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(si^A-yrisoii) zmitLxy-vtmm 

HHl 3^7X^i:LTnIWft ( »Jy) J*>$:m 
^rtWiA^&^tCj:^ n-HMOSW-^fi 
lOMFHylill^Mt^o ££>C n-H 

m o s mtfzmm ^mou^xb mm/y- msis^ 

A-f&^di:^ p-HMOS^OV-X^I 5RXf 

[00 6 3] a±C0Xm^X 0. HlkZ^rTHCMOS 
Offiit £S« i fc & . 

[00 64] (m2(ommmm) mz. m2cr>mmmm 

X^-t-lh Lt S i I$:fflV^S i j. y C y -Si 

[0 0 6 5] ZZLX\ S i t>&2> Mitt 
§^nl^M N 7>y'x Lt N SiSSt; 

x?iffoh« flaR«\ si 0 . 9g c 0il2 «Si«±t: 
H4(c^-rj:oCc. S i bftm&miz 

'OV&mZft&.ZithtlMZ. i iCioT 

S i 0 .98Co.o2««:S**a^1fBft?&«ftfc, Si 0 . 98 

^*»»:«n-HMOSH 2«jetfW 

[ 0 0 6 6 ] 123 te. ^HJSJeK^ffiS^-ram*^* 

il2 11cO±Ctl nlHIlH-7'SiGel2 2 
fc, Si^-t-l23t, Si fli98 C 0i02 nf + * 
/H2 4h, S i^'yT®25^ y-Me»J»2 6 

ttx^h. ttz. y-hmfe2 7<?)mmjT( t z{m.*t&'S 

iSS2 1. nlS«SK*-7SiGel2 2, SiX 
^-f-12 3, S io. 99 C 0 . 02 n^*)\,m2 4RXf 
Si^ 7 rf2 5 <?>&&ftMmzte n K^*fi!»^*A 
SilT. n-HMOSOV-X««2 9&tf h'U^V® 
®3 0tfWM$iiX^&. 

[00 6 7] ±IBnS«iSJKH-7*S i Gef22il 
S i o. 98 C 0 . 02 n f"**/l/JB 2 4 lZ*v »J r 
tztb<nmx*t> 0. Si X^-V-m 2 3 tenKHiBS H 
-TS i Gel2 2WO>f*^tUfc^*Bft^S i „. 98 



C 0 . 02 n^-r^/U® 2 4 WIALt^r^ 'J T#»SL£S 

■J»«S#uO*4. lienSIMh'-7S i G 

el22(iGeS«*#20%^S iGeWOMS 

[0 068] £tz. S i 0 ,98Co,o2nft*;H2 4 

n-HMosi l z&\,^xm^&7&rf~r&mx't>&. s 

i ^-V7ri2 S i o .98C o .02nf-r*;U«2 4 

^±«g^t>'^-rn|fBS*JB«"r-&i:3^. . Si 0<98 C 
o. 02 nft^H24$:iTOS iStt^t, 2 

[0069] *»iMI>n-HMOS^ 
S ifcJoaWcSii&s ix^-f-12 3^ 
TW:ni^H-7 8 S i Ge»2 2£»irO*&j£ 
T'fc*^ -eo*^. S ittK-^vh^K 9 
S iGeiOfcfit^ SigK-7mSiGeC 

j: o , jjb* i commmmt ra«<o8*sr*a«-* z 1 

tfX'Zh. 

[0 07 0] -t%*>*>* SaiJSh'-riBSrS iGeCJ: 

ji hints nciom^-r^^tcjt^. 

Mb mmiz h ? wx *<miffii£<vam*Bi> z 1 & 
x**z>. 

[007 1 ] mz, H3 WST«atrar*fcafttfMB 
[0072] Wl^MWIBBJB-CR^LfcOkRb 

[0073]fttDtC, S i»R2 l<0±tc. **'JT« 
nfflW»JKh'-rS i Gel2 2 
nlF-AVbh LX&As^PZm^hdttf 
X'Z. ZtL<?tL<?)V—xkLXAsH z ^PH 3 =5riTSr 
m^&Zbtf-CZi. ZZX\ S i Ge/ftiS i/IJ;D 
i> A s ^ P fc V ^ fc^tt«!K0SX 0 *fctf> 
fc. S i tcj; D^HS K-ril£^j£^&^£Jt^> 

[0074]^ nM^ISK-rS i Gel2 2^0 

^MLt, SiX^-^-Ji2 3Srfig^S-tJ:S< > d 
<Db£. ^^-D--KTO1WR0a*»WS i G 

-/l?r^gSF-7 0 ®h(sI[:S i GeW9«*t&* 
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[00 7 5] W:, Si^-t-l2 3<^Mft, S 
io.98C 0 . 0 2nf- J r^;l//12 4^^ift$-^|). S i j., 

[0 0 76] S i o.98 C 0 . 0 2n^-v*/WI2 4<7> 

ltJWt*«!Jl*««*T-f*. 
[0077] ^CO^ a e a fi£*^T Lfc**W>±fc, 
ft**£ff*oTy-btt*fflt2 6Sr«lSU 

fc. v-xfS*S2 90lty-^«i2 6£. VUJy 
mm 3 0 <5D±£ H 1^ >f vBffi 2 8$: fnfflMt & o 
[0078] &±O-a<0Xgfc:J: 0 . d 3 M^-f n - 

hmos h 7yy^^^imt:M^tia . 
[0079] feUicoxgfc^T . ttAjfi^BttM^fc: 

tT S i ffe^^i^^vy 7 r JB*flc*$-frT t i: 

[0080] 3r&. X^-^-Jl£S ifcicfc Office L*: 
tfiJhLT. P f^^H^SiGet:J:0KU:pf 
•v^;l/lt»lb7yyx^^. ?-**yWi&S iG 

U SiGeCSfflV^S^Ui, P^-v*/U/f<b^& 
[0081 ] #fHBtt. tt 

I 0 0 8 2 ] =£cfc. iJB«SliBBJBfc:fev^«. s i , 

****** h mmvhtitf . m^m^T^mm^m 

[0083] 



[Hi] #fSBJJ<D3S l <05Oi»!B(cffi & H c M o s cogfr 

[02 ] *%HB^aST*^feil^S i Gefifl+OB 

[03] *%HB^»2<7)SI8fi^StCf*Sn-HMOS<7) 

[ H 4 ] #$EBJlCDaS 2 <7)mmmiZi& &n-HMOSc7) 
VS>F0T&&* 
[ H 5 ] Sadek h <7)%miz X h feMcO HCMOS«I 

[06] people4>*««»Lfcft*iO#«S i Gef-v 

[07] people^O¥g^Cj;^S i Geft^fi 

[08] people^>0?g^J:^S i GefA'^^ 

1 Silt 

2 SiGeA' 7 7rl 

3 SiGeHDM' 7 7ri 

4 *«*K-rJi 

6 nft^/H 

7 pf~-r^/Hf 

9 y-hieasBt 

1 0 V-XMi& 

l l HMyf« 

1 2 V-XfS 
1 3**-h«« 

14 vujyWM 

1 5 v-^ii 

16 vujyffim 

1 7 V-Xtft 

1 s f®s 
19 Fw>-m@ 

2 1 Sill 

2 2 nlSHF-rS iGel 

2 3 Si X^—V—M 

2 4 Si o. ge C 0 . 02 nf-**7WB 

2 5 Si^^77 4 l 

2 6 y-h«»fflt 

2 7 y-MES 

2 8 HU^^Uffi 
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7uy hi—zscotitZ 

(5i)int.ci.7 mwm^? FI (##) 

H 0 1 L 29/812 

(72) ^ F?-A(##) 5F045 AA11 AB02 AB05 AB06 AB32 

MmF t m^±^nmoo6m& t&rms acoi adb aeo2 afo3 bbo4 

j^Htt^art CA05 CA12 CB02 DA52 DA58 

DC56 DC57 

5F048 AA07 AC03 BA04 BB05 BD05 
BD09 BF03 
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HC01 HC09 



